The focus of this chapter is the provision of teacher professional development as needed -just in time. The specific context is the application of peer mentoring in teaching and learning with interactive whiteboards. Data was gathered from two research projects that investigated aspects of teachers mentoring colleagues in Australia. In both projects lessons were video recorded and the teachers interviewed about their perceptions of ICT use in the lessons. In one project two teachers were appointed as half-time mentors to assist colleagues in classroom use of IWBs. This appeared to result in improved levels of success for all the stakeholders. The aim in the other project was to explore how to prepare primary classroom teachers to become mentors within their school. One recommendation arising from the research is that education systems should fund ICT mentor positions to help overcome immediate teacher needs as quickly as possible.
Introduction
In many countries concerns about school use of ICT have shifted from the provision of technological hardware to the methods for improving the knowledge and skills of teachers (Kennewell & Higgins, 2007) . As more educational applications of ICT become available to schools, teachers face ongoing pressure to put into practice new teaching techniques and pedagogical strategies. However, there is evidence from research and benchmark data indicating that in general ICT applications are not providing education systems, teachers and students with the educational benefits that were expected Hennessy, Deaney, Ruthven & Winterbottom, 2007) . One reported reason is because teachers lack access to appropriate resource material and professional development (Becta, 2003; Measday, 2005 ). There appears to be little systematic continuing professional development that links the use of interactive whiteboards with improving teaching and learning, especially in core subjects including English, mathematics and science.
This article reports on teachers changing their pedagogic practices following the simultaneous acquisition of IWBs and the introduction of a system of professional development based around the use of peer mentoring to support teachers. In this context mentoring is concerned with the ability to "facilitate, guide, and encourage continuous innovation, learning, and growth to prepare for the future (Johnson, 1997, p.13) . A brief summary of relevant research suggests that the role in mentoring needs to be systematic and planned so that the mentoring experience is beneficial and productive for both mentee and mentor (Daresh, 2001; Hay, 1995; Johnson, 1997) . Throughout this paper peer mentoring will refer to both the mentor and the mentee as teachers from the same school, i.e. colleagues.
To complement the reporting in this article, a brief review of relevant literature and then the methodology used to collect and analyse the data is described. Results from this analysis, supported by excerpts from interviews with participants, are used to discuss the role of collegial mentoring in helping develop a collaborative network for sharing IWB-related experiences, techniques, and resources.
Relevant literature in the field
Research into teaching, learning and IWBs has proliferated in recent years. Undoubtedly one reason for this has been the ever-increasing number of IWBs installed in school classrooms (BESA, 2006 as cited in Kennewell & Higgins, 2007) . A summary of some of this research follows in two parts -first, classroom use and then a consideration of analysis techniques that have been applied.
Classroom use of IWBs
There have been many claims made about the potential of ICT in general to improve teaching and learning (Hennessy et al., 2007) . In particular, among the claims made for IWB use are greater interactivity between teachers and students, and increased pupil engagement, motivation and enjoyment, all potentially leading to improvements in pupil attainments (Hall & Higgins, 2005) . A review of research on the introduction of IWBs in UK classrooms (Smith, Higgins, Wall & Miller, 2005) revealed a clear preference for their use by both teachers and pupils. This had been noted previously by Cogill (2002) , who stated that all the teachers in her study were enthusiastic about the tools this new technology offered to help structure their lessons, to save time scribing, to attract and retain children's attention and to provide large attractive text and images.
While investigating how teachers integrated what ICT was available, into their teaching, we became aware of shortcomings in the theoretical underpinnings of models and techniques being employed to analyse and describe pedagogical strategies used in the classroom with ICT. In particular, it was considered that there was a tendency to ignore teaching proficiency by emphasising ICT-related technical skills, and also to categorise the analysis through terms that could be interpreted as value judgements by the researchers about the teachers.
Historical records contain a variety of descriptions of different approaches to teaching and learning (Jones, McDougall & Murnane, 2004) . In general such examples have tended to focus on learning rather than teaching. However, over the past century, issues relating to teaching have become more prominent. More recently, classroom interactions relating to teaching and learning have become almost mandated as IRF, a three stage process whereby a teacher 'initiates' something, for example asks a question or poses a problem, then a student or students 'respond', and finally there is some type of teacher controlled follow up or 'feedback'.
Among the video-recorded lesson data we have collected and analysed there are many instances of the IRF model being used across the curriculum and at any grade level, and both in lessons where there is no use of any learning technology as well as in lessons with a high level of IWB use. IRFD is an extension of this model that includes opportunity for class 'discussion' following the teacher feedback.
A considerable amount of material, both anecdotal and research based, has been published about continuing professional development (CPD) for classroom teachers (Becta, 2004) . Because classroom use of ICT is a relatively recent phenomenon, the body of research evidence concerning professional development for teaching and learning with ICT is not vast, however, it is increasing in both quantity and quality. It is noted in the Becta (2004) report that because there are so many differences between CPD offerings, for example focussing on either a single subject or topic or on a specific piece of software or hardware, it is not possible to make meaningful comparisons. In addition, the quality of the CPD and the measurement of consequential changes to the behaviour of teachers and learners are critical factors in determining CPD effectiveness (Becta, 2004, p. 3) .
Instruments used for studying teacher interaction with an IWB
The analytical approach adopted in this article has been informed by a variety of models and methods of analysis including the Computer Based Adoption Model (Hall & Higgins, 1987; Hooper & Rieber,1995; Beauchamp, 2004; Tanner, Jones, Kennewell & Beauchamp, 2005; and Fisher, Higgins & Loveless, 2006) . However, as noted earlier, we were concerned about the apparent focus on skills and the use of value laden descriptive terminology in some of these models. Two frameworks, those of the TIMMS study (Clarke, 2006 ) and Beauchamp's (2004) transition framework proved to be the most useful in providing a new tool which has been called a Hierarchy of Pedagogical Strategies (HoPS) (Vincent & Jones, 2007 ) (see Appendix). The HoPS borrows Beauchamp's 'substitutional' and 'synergistic' categories as the outer extremes of a range of styles, but introduces other headings (experimental, interactional) that reduce the judgmental nature of labels. The actual instrument examines ICT usage and management as well as teachers' skills. On its own it is too cumbersome to incorporate pedagogical strategies such as questioning, task making and student action all into the one framework. Consequently, a second instrument was developed based on Bernstein's (1990) pedagogical framing concepts. This framing model adopts Bernstein's concept of teaching strategies that range from highly controlled ('strongly framed') to ones that closely involve the students ('weakly framed'), with intermediate framing levels in between. The model interprets some of Bernstein's criteria to create a rubric through which to test the framing strength of lessons. There are similarities to the Tanner et al. (2005) interactivity model, but the framing model deals not only with obvious interactivity, but also with teacher task making, teacher questioning, and student actions.
Research is needed to collect empirical evidence so that the processes of teaching and learning with this new technology are more fully understood (Cogill, 2002; Smith et al., 2005; Sweeney, 2006) . In their review, Smith et al. (2005) were not able to identify any rigorous studies describing the impact of IWB use on learners' attainment or documenting actual changes in classroom interaction. While the use of an IWB to encourage an interactive environment where pupils actively participate in the social construction of knowledge is sometimes presented as a means to transform education, it is clear from the literature that to date this does not always occur (Hennessy et al., 2007; Higgins, Beauchamp & Miller, 2007) . In the context of widespread acquisition of IWBs in Australian schools, the present study addresses these gaps in research and practice.
Research methodology
The research that informs much of this article occurred throughout 2007 and 2008 in schools in the Australian state of Victoria. The largest study involved all sixty teachers from a rural secondary college with approximately 850 students. The school had placed IWBs in strategic locations, but was not able to put one in each classroom. The IWB supplier had provided introductory professional development for all teachers, and a more advanced session based on the Easiteach software for a smaller group of interested teachers. All of the teachers agreed to lessons being video-recorded if they were using an IWB when the researchers were in the school. Towards the end of the 2007 school year the Principal advertised a full time position for a mentor in the classroom use of IWBs. A final solution was achieved when the school leadership team decided to appoint two teachers with half-time mentor positions. This meant that the two teachers could continue to teach their senior classes as well as have time to locate and develop IWB resources and mentor colleagues.
Throughout the whole school year, teachers, students and mentors were observed, recorded and interviewed. The mentors and some of the teachers were observed, video recorded and interviewed several times. Videos of recorded lessons were used as a stimulus in some of the interviews. Prior to analysing interview data the interviews were transcribed and returned to the interviewee for checking. Researchers read through each interview and used different colours to highlight particular terminology or ideas. From this process a range of categories were developed to assist in encoding the data, and the results were transferred to a matrix for analysis (Miles & Huberman, 1994) .
In addition to this year-long study, a number of smaller studies were conducted in primary schools, investigating how best to prepare classroom teachers to become effective IWB mentors to colleagues. All the teachers involved in these primary school studies were part time researchers as they carried out their normal teaching and administrative duties as well as the research. All of these research projects used a novel system for video data collection and analysis that enabled case study-like approaches to be used in investigations of the complex interactions taking place in classrooms. This method was pioneered by Clarke and his colleagues at the International Centre for Classroom Research (ICCR) (Clarke, Keitel & Shimizu, 2006) for use in studies of mathematics teaching. Using the ICCR multi-camera video recording and analysis software to obtain rich, detailed data on classroom interactions in lessons in which IWBs were used, enable the projects discussed here to study students' learning as well as classroom teaching in a range of curriculum areas.
Data collection for the studies included focus group discussions and interviews with teachers and students, multi-camera video recording and analysis of class lessons, administration of questionnaires, and field notes made by researchers. These methods are summarised in Table 1 . Wegerif et al. (1998) investigated learning resulting from the classroom use of two software programs they designed in accordance with their guidelines. In contrast with control groups, the discussions they observed in classrooms using their software exhibited a number of characteristic features; from these they developed a list of types of classroom interactions likely to assist and promote learning:
• students asking each other task-focused questions; • the giving of reasons for statements and challenges; • consideration of more than one possible position; • drawing of opinions from all group members; • students reaching agreement before taking action. 
Aim
Data collection strategies and methods
Development of Wegerif's theoretical framework and guidelines for software selection, teacher support and professional development.
Focus group discussions and comprehensive analysis of all the teacher, student and classroom data.
Selection of software for use with IWBs to support classroom discussion and enhance collaboration and teamwork skills.
Survey of available software. Teacher meeting to consider software types to encourage classroom interaction. Investigation of classroom practices and pedagogical strategies for collaborative learning.
Teacher focus group to examine Wegerif's idea of exploratory talk, and pedagogical strategies using IWB to promote discussion and collaboration, and to chose lesson events to be marked for analysis. Video recording of lessons. Development of taxonomy of classroom activities and teaching strategies for enhancing collaboration.
Focus group discussions to reflect on activities and pedagogical strategies used; analysis of video-recorded lessons; post-lesson videosimulated interviews with teachers. Investigation of approaches to measurement of collaborative skills.
Teacher observations and interviews; Student questionnaires on collaboration; Focus group discussions consider these.
In the studies discussed here these features of classroom interaction were used as guides, and modified as appropriate for secondary or primary level students. They then formed the basis of teacher focus group discussions of the use of IWBs in order to facilitate classroom interaction and collaborative problem solving.
Video recording of lessons
Several approaches to video recording lessons have been experimented with in these projects. Initially three cameras were used to record lessons in which IWBs and other ICT was used. One camera recorded the actions and utterances of the teacher as s/he moved around the room, wearing a wireless microphone. The second camera was set up in a corner of the room to provide a panoramic view, with the aim of enabling researchers to see what students were doing, especially when the teacher was in another part of the room. A third camera was focused on a pre-selected group of students as they worked and their discussions were recorded using separate microphones.
To assist post lesson analysis, images were superimposed on each other, depending on what the specific focus of investigation was. One image (providing the primary source of data) was arranged to occupy the whole screen, and a window was superimposed at the top left corner of the screen to show the view from another camera. Images from the third camera could be combined with either of the others. Procedures developed at the International Centre for Classroom Research at Melbourne University were used for compression, editing, storage and transfer of digitised video data (Clarke, Keitel & Shimizu, 2006) . The researchers received a split-screen video record of each lesson on a DVD, and lessons were initially analysed by creating a log of lesson events and associated times. During observed lessons a researcher made field notes and recorded lesson events in a prepared matrix. Video data of lessons was analysed to provide highly detailed categorisation and understanding of classroom interactions. In particular, lessons were analysed for lesson events and pedagogic strategies employed by teachers.
Teacher professional development for effective IWB use
While teacher training by IWB suppliers provides skills that might enable teachers to use the hardware and software, this has not been found to provide pedagogical knowledge for integrating IWBs into the curriculum and the classroom (Beauchamp, 2004) . It is reported by Smith et al. (2005) that teachers need sustained and individual guidance on a 'need to know' basis or as part of more structured continuing support. The studies reported here commenced after teachers had completed some training provided by the IWB supplier, and investigated a range of ongoing, school-based support and professional development strategies.
Just in time: Professional development when needed
Many education systems mandate continuing professional development for their teachers. However, while this has undoubted merit, too often the specific requirements for the professional development emphasise the amount of time that teachers are expected to be involved in, rather than either the content or style. It is most unusual for an education system to specify a particular approach to the professional development process, such as mentoring. It is probable that some approaches to professional development are more effective than others at particular stages of a teacher's development. Much of the published literature on mentoring in education concentrates on the general mentoring of beginning teachers about school policies and practices (Feiman-Nemser, 2006; Johnson, 1997) . In this context it is usual for an experienced and knowledgeable teacher to mentor the beginning teacher. However, this article looks at collegial mentoring in a specific aspect of classroom ICT use, where it is quite possible that the mentee is the more experienced teacher or ICT user.
When education systems mandate a certain amount of teacher professional development to be taken over a set period of time, there is usually the requirement that teachers undertake the equivalent to three full days of professional development during a school semester. While this model might facilitate long-term planning for CPD and coincide with Johnson's (1997) belief that mentoring is a preparation for the future, the model is not relevant when issues arise at the teaching coalface.
It has been suggested that in teaching (in contrast to business and other endeavours), effective mentoring rarely comes from outside the organisation (Feiman-Nemser, 2006) . Teachers seem to resist externally sourced expert mentors. Peer mentoring on the other hand is effective under some circumstances. Feiman-Nemser (2006) also argues that the major problem of mentoring in education is that the very existence of a mentor implies an inequality or hierarchy of expertise. Teachers are notoriously defensive about admitting to not knowing. However, in the case of a new technology being introduced for the first time into a school, the technology is new to everyone, there are few outside the organisation who are able to bring expertise, and there are no internal 'old' views about the specific technology. Hence the peer mentors are learning alongside the mentees as a joint exploration.
To enable potential affordances of the IWB, or any other new digital technology, to become a reality in classroom teaching and learning, it is essential to provide teachers appropriate and timely opportunities for professional learning. According to Fisher, Higgins and Loveless (2006) , teachers are more amenable to effective professional development when the following conditions are met:
• the aims and purpose of activities are relevant and authentic to their own lives; • they can use a variety of tools to help them realise and express their goals;
• they are in a relationship with others in the wider community which shares rules and ways of working.
Internal versus external CPD
This and the following sections contain excerpts of interviews between one of the authors (R) and the two teacher mentors (M and B) from a Rural Secondary College (RSC).
Teachers have reported mixed feelings and experiences about CPD undertaken and organised by people outside their school. During an interview with the two mentors at RSC it was noted that:
… the PD model I have gone through for the greater part of my teaching career is that you have to go outside the school (B); Whereas had we disappeared and gone for a week to do something, we'd have come back and stayed in our own little closet. It may not have been shared perhaps to the degree it is (M).
Both these experienced teachers saw problems with non school-based CPD. In particular they commented on the sharing aspect, ways in which knowledge gained by some teachers can be shared with colleagues:
We are learning together by the seat of our pants. So it stays with us and is spreading' (M); I think this [mentoring] recognises that within a school there is a wide range of people with a wide range of skills, so if you can harness a way to share those skills amongst your staff not only is it more efficient, a lot cheaper, it's also very powerful' (B).
Trust
The mentors believed that over the year high levels of trust had been developed in two areas -first between the school leadership group and the mentors, and also between the mentors and other teachers. To illustrate with an extract from an interview with the two mentors:
R: Does that mean it [mentoring] has changed your relationship with the hierarchy of the school? M:
It has taken us a little while to realise that we can do things. We were told we could do whatever we wanted to do. B:
Yes, it was made clear that the Principal was putting his trust in us, and he wanted us to run with the position and do what we thought we should do with it, not to be running backwards and forwards, and as such the job description was holistic but it wasn't specific.
with it, not to be running backwards and forwards, and as such the job description was holistic but it wasn't specific. R:
So is that element of trust a crucial part of the mentoring process? M/B: I'd say so, yes! B:
So we don't feel we've got to be on his [Principal] door all the time telling him what we are doing.
Mentoring analyses
In the secondary school study at RSC, mentoring was undertaken by peer teachers, and some mentoring sessions were filmed to observe the process of peer mentoring and to seek an understanding of the dynamics that were present. It was hoped that analysis of these mentoring episodes would give an insight into dynamics that were at work as mentees sought to absorb the affordances of the technology into their pedagogical schema.
From the literature it was expected that mentoring would be largely a one to one information sharing time, with the mentor, as 'expert' offering most of the information and occupying most of the time. A time analysis of these sessions was undertaken to examine the time-information relationships (see Table 2 ). 
28%
Direct demonstration or tutoring.
Teaching hints by mentor. 11% Usually relating to needs expressed. Mentor searching for answers or offering 'to find out'.
7%
Mentors frequently prepared to admit lack of knowledge.
Each mentored teacher was subsequently video recorded and interviewed using the video as a stimulus. It was apparent that the mentees were very comfortable with the process, admitted a lack of knowledge to the non-expert peers, and were also at ease with receiving teaching suggestions. This was confirmed in interviews with the teachers. The mentees also talked about the supportive atmosphere created by this type of mentoring, and were thus happy for the mentors to team teach with them for their first few uses of the technology. Teachers in interviews and surveys constantly referred to the support system which took the fear of the technology and its unexpected consequences out of the classroom. But, as Vincent and Jones (2008) reported, what the researchers also observed was that the two mentors rapidly assumed that flexible uses and attitudes to pedagogic strategies were as important as skills, and integrated those attitudes into their work with teachers. Understandably, the teachers were reluctant in interview to admit this as it might have given the impression that their standard teaching approach was too rigid.
In the studies in primary schools, the luxury of teacher release did not exist on the scale of the secondary school, but from the observations made in the secondary study, the researchers attempted to emulate the methods described, and to mentor new users of the IWB technology as though they were peers. In the case of a study in an early years classroom (Vincent 2007) , although the mentor was also a research assistant, she was a classroom teacher with a wide experience of early years teaching and assumed the role of a peer mentor while filming the teacher. Early in the project, the mentee (called Sue) resisted any change to her style and became more didactic and strongly framed. One afternoon, Sue allowed her mentor to team-teach with her and she relaxed to allow the children to create ideas and writing on the board. That proved to be a turning point because Sue discovered that the children became more attentive, more inventive and enthusiastic as she weakened the framing. Vincent & Jones (2007) report that in interview, Sue admitted that as a result of the mentoring experience with the IWB she had changed her view of her relationship with the class from that with a 'teacher' mentality to one more concerned with the 'team'. The following exchange exemplifies this:
Interviewer: You've talked about how you suddenly realised the children could take over and so on. Has that changed their relationship with you?
Sue: It's probably let them gain a little bit more respect I suppose, knowing that teachers don't know everything. You know, knowing 'well we are students but we can come to school to help our teacher out. We're not just here to sit and listen. We're actually part of this class. We're here to help [the teacher] out as well'.
Interviewer: Does that relate to all the children? Or are there certain children that it particularly relates to?
Sue: No, I found it with all of them. But even more so with the children that often wouldn't put their hands up. The children that were even sometimes disruptive. They were even more eager to assist with the problem solving and in turn they would sit still for a longer period of time. Their attention was focused in a particular area or in a responsible way. They were just more engaged. Maybe they even felt a bit more important. Maybe even a bit more grown up. You know how sometimes kids get that image of the teacher, well that's the teacher and you sit and you listen, we're the kids. It's more of a team. You're working as a team to create a page or to create an idea and to work through any problems. It's not so much of a hierarchy.
In another primary school, the researchers offered free professional learning sessions to the school, which had approached the University for help with IWBs. The researchers then invited teachers to volunteer to be mentored and filmed, to experiment with building mentoring expertise by the mentees. The voluntary nature ensured that the two teachers who elected to participate were willing recruits. The researchers then sought to build the same atmosphere of trust and support seen as effective in the secondary setting, and were rewarded with very strong evidence of a change in teaching style towards 'weak framed' with strong pupil involvement.
Pedagogical changes
The core of the studies on the IWB technologies revealed a pedagogical impact on the teachers. To observe and analyse pedagogical changes, the studies have used the two instruments described earlier, one based on Beauchamp's transitional framework (2004) and the other constructed from Bernstein's work on pedagogical framing (1990). Vincent and Jones (2008) conducted an analysis of the lessons in the secondary study by taking each lesson event and placing the teaching actions within the scales of both instruments. Figures 1 and 2 show two examples taken from that study. In these studies, of those teachers observed teaching, few lessons using the boards displayed common characteristics on both instruments. An example of this disparity is 'Esther', a mathematics teacher. Esther received mentoring for preparation of a mathematics lesson on decimals and order of operations with a Year 8 class, and by using the framing model, which only considers pedagogical strategies rather than skills, it was observed that Esther remained very clearly at level 1 ('strong framing') throughout for all three criteria (teacher controlled tasks, closed questions and student action). When the HoPs model was used instead, as expected her classroom management remained substitutional because she used the IWB as a substitute for a standard white or black board. Teacher presentation was dominant throughout.
However, the HoPS showed that for Teacher skills and ICT usage Esther presented as a teacher willing to develop pre-prepared files, to use other stored resources and to explore some of the multimedia tools that the IWBs and their software can offer, even though her management style did not stray from didactic and substitutional. It would be very easy to make a value judgment about the IWB's adaptation to Esther's didactic teaching style without this extra information that the HoPS analysis gives us. Using affordances newly available in the IWB and its software, Esther felt (in interview) that it had enhanced her preparation and delivery of the lesson and that the mentoring had enabled this to happen.
Further evidence of the value of the two instruments and the impact of the mentoring at the secondary school came from multiple filming of Debbie. Early in her usage of the board, Debbie taught part of a LOTE Indonesian lesson on the topic of time. The lesson was captured on video. Its framing analysis (Figure 3) shows that for most of this part of the lesson her pedagogical framing was very strong, weakening towards the end as she began to open the questioning and allow some students to experiment with a drawing idea on the board. By using the HoPS analysis (Figure 4 ) to overlay meaning onto the pedagogical strategies there is a deeper understanding of the teacher's use of the technology. HoPs shows a considerable use of experimental and interactional ICT skills and usage. By the HoPS definitions for classroom management, the analysis shows that this aspect was not wholly at the substitutional level. At the start of the lesson, for example, all interactions were at the direction of the teacher, and no variation to the plan was allowed, making this strongly framed in the Framing analysis, but Debbie did allow students to come to the board and operate it under her direction, an experimental level in the HoPS instrument. Later, this developed into interactional management.
This teacher had just participated in a mentoring session before she was filmed, and the mentor was present to support her at the start. The mentor reported that the mentoring session had involved a great deal of 'this is what I want to do, how do I do it?' type questions, but Debbie told the interviewer that the key support given was confidence. Debbie is shown as strongly framing her pedagogy for much of the LOTE lesson, HoPS reveals experimental use of ICT skills and usage, and sometimes beyond that to interactional use (involving the students). Later in the lesson, she continues to use these techniques, but the framing instrument indicates she weakens the framework and begins to use open questions and accept open answers. Thus each instrument has given additional information about the ways that the technology is interacting with the teaching. Later in the year, Debbie changed to a very devolved strategy with the IWB, teaching her class to write material for the board with the software, and using the school computers for a set task where the students created a multimodal interactive conversation that had to be conducted in Indonesian. By this time she had cut herself completely clear of the mentoring, although always sharing experiences with both mentors. The use of two instruments for the analysis of the pedagogies employed by teachers has given a greater insight into the changes associated with the technology than the use of a single tool. By accompanying analysis of the teaching strategies with videostimulated interviews, the researchers were able to identify how the use of peer mentoring influenced the changes in both skills and pedagogy as the teachers coped with the new affordances of a previously unknown technology. There were several other important observations that arose from working with both instruments, including:
1. The word 'confidence' kept occurring in interviews, in the sense that the mentors created an atmosphere of confidence within which the teacher could safely experiment. Thus at the secondary school, as teachers matured with their use of the IWB technology they regularly experimented by changing the degree of pupil autonomy and interaction, and hence framing levels, within one lesson. They often claimed that this was because they had the support of the mentors whenever they wanted to try something new.
2. HoPS analyses of lessons often revealed that when lesson events occurred that were 'strongly framed', the teachers often expertly used the multimodal affordances of the IWB software such as image manipulation, spotlight tools, image capture, sound video and animation to enhance a section of the lesson that was wholly instructionist. Typically this occurred just after a mentor had discussed a technique that the teacher had not used before. For example, Vincent and Jones (2007) described secondary teacher Nicolas who began an art lesson on PopArt with a multimodal display of art works, spoken commentary and animation devices as he instructed a passive audience about the art genre. In the framing analysis this appeared as 'strongly framed' with a teacher dominated task and closed questions.
In the HoPS it appeared as high-level teacher skills and ICT usage. Later in the same lesson, students were invited to use the technology to transform their own photographs into pop-art style pictures, a weakly framed activity handing control to the students. In the subsequent interview, Nicolas talked of working through these techniques sitting next to his mentor, not necessarily interacting directly with her, but to ensure he could achieve his aims. The mentors both claimed that their aim was to ensure that as teachers become aware of the affordances with IWB technologies, they can use them flexibly and differently according to the pedagogical needs of the moment in the lesson. In this study the key to rapid change to making skilful use of the IWB affordances within a weakly framed pedagogy appeared to be the constant support from the two peer mentors.
3. With this kind of peer mentoring a clear pattern developed. Pre-lesson planning led to experimental use of techniques and willingness to accept mentors as team teaching members or safety-net back-up in early lessons. Casting off from the mentors typically came 3-4 lessons later, but this varied with individual confidence.
4. In nearly every case of multiple use following mentoring, the teachers changed their pedagogical stances to weaken their framing. This appeared to relate to a shared attitude to teaching by the mentors, who developed their own philosophy of the role of IWB technologies and shared it with teachers. These changes were able to be recorded and understood through the use of the analysis instruments.
Future research directions
New educational technologies have always been hard to assimilate into the classroom and the pedagogical repertoires of teachers. While there are always enthusiasts and early adopters, many educational technologies have barely ruffled the surface of teacher practice. Indeed, they have generated such a reaction that has ensured that technologies make little or no difference to teacher practice in the long term. With improved research techniques and with greater understanding of the role of just in time professional learning such as peer mentoring, the moment a new technology with promising affordances appears, it is now possible that it can be successfully integrated in educational practice. Mentoring, especially peer, non-expert mentoring, provides the just in time professional learning that allows teachers to be supported as they explore the power of the new affordances, and seek to incorporate the IWB technologies into their teaching practice. Technologies can cause anxiety and stress. Peer mentoring offers a support system that can reduce this feeling and offer a clear way forward for any teacher to continually increase his/her repertoires and to help students learn. In all the classrooms observed and described here, mentoring made a substantial difference for teachers. It is clear from past experiences, however, that not just any form of mentoring will do. The mentoring described here involved sensitive, non-expert and listening support, and an understanding of the changes in pedagogy that are possible. Externally imposed expert mentoring has rarely worked in the past and is unlikely to do so now.
Furthermore, mentors need to be researchers as well as practitioners. Unless they are able to understand and analyse interactions between the IWB technologies and the teachers and students, they are working in a fog. They need a framework upon which to peg their observations of what is happening with the IWBs in the classroom. In order to observe change, they need an instrument that can help them observe and analyse elements of classroom practice. Either or both of the instruments developed here can act as to fulfil these requirements. There are others (Beauchamp 2004 , for example) but the authors have found the two instruments developed here to be particularly useful, and the mentors at the secondary school studied found the HoPS model helped them greatly.
The use of effective analysis instruments is a key part of understanding the rich tapestry of action and interaction in the natural classroom, and must be so if we are to understand the complex relationships between technology and pedagogy. There has been much disquiet about this relationship, including the use of interactive whiteboards. Unlike many UK studies, the researchers in the current study found a positive relationship and complex changes in the way teachers employed strategies as the IWBs were introduced. There were very few lessons in which substitutional use of the boards was observed and many cases where teachers moved to synergistic use involving student development, which produced a weakening of the pedagogical framing to allow student engagement. The only significant difference between this school and most others in the introduction of the technology was the use of peer mentors throughout the year at a high enough time-release level to be thoroughly effective as a teacher support mechanism.
It became very apparent during this study that no one analysis instrument was going to allow a full understanding of the pedagogical changes taking place. This observation indicates that it is dangerous to draw firm conclusions about ICT impact without using a range of tools of analysis. Further research is required to develop analytical instruments that can be used in a wide variety of educational contexts and provide reliable data.
Conclusion
In this article we reported on our investigations from two projects into aspects of teachers mentoring colleagues. In a year-long project that video recorded secondary school lessons involving IWBs, it appeared that this approach to mentoring teachers in classroom applications of IWBs achieved improved levels of success for all stakeholders. Teachers came to grips with new techniques for interacting with digital material and students, school administrators noted some changes away from a reliance on 'chalk and talk' pedagogy, and students were engaging in IWB-based lessons as well as beginning to produce their own presentations using the IWBs. In another project teachers at several primary schools were also video recorded while teaching with an IWB and then interviewed about their perceptions and beliefs concerning the lesson. In both projects the methodologies employed were qualitative, and the subsequent analysis and results suggest that both teachers and learners believed that teaching and learning improved when the IWBs were used.
Unlike in several other studies, the studies reported upon here indicated a positive relationship and complex changes in the pedagogical strategies teachers employed as the IWBs were introduced. Few lessons were observed or video recorded in which the IWB was used as only a substitute for an ordinary board, while there were many cases where teachers weakened the pedagogical framing to allow student engagement and development. The only significant difference between these schools and most others when technology is introduced, was the effective application of peer mentors as a teacher support mechanism. In interviews and surveys teachers continually referred to the peer mentoring support system removing fear of the technology and its unexpected consequences away from the classroom. It was also observed that mentors rapidly assumed that flexible uses and attitudes to pedagogic strategies were as important as skills, and incorporated those attitudes into their work with teachers. The provision of mentors is often seen as an impossibly costly way of doing research. In view of the effectiveness of the mentoring at helping teachers grow professionally compared with the minimal impact of most professional learning models, it is suggested that peer mentoring be financed as one of the few efficient ways of training current teachers, especially when major technological innovations with the power to positively impact on education, appear in our schools.
